® 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



iiiii 

0 492 290 A1 



® 



EUROPEAN PATENT APPLICATION 



@ Application number: 91121282.7 
@ Date of filing: 11.12.91 



® Int. CI.5: B60K 7/00 



@ Priority: 21.12.90 IT 6803890 


1-10135 Torino(rr) 


® Date of publication of application: 


@ Inventor: Gandlglio, Romolo 


01.07.92 Bulletin 92/27 


Via Torino, 33 




i-14019 Villanova D'Asti(IT) 


(S) Designated Contracting States: 




DE ES FR GB SE 






© Representative: Cerbaro, Elena et al 


® Applicant: FIAT AUTO S.p.A. 


c/o Studio Torta, Via VIotti 9 


Corso Giovanni Agnelli 200 


M0121 Torino(IT) 



CM 

o 



Ul 



(g) Driving wiieel unit for an electric traction vehicle. 

® A driving wheel unit suitable for an electric trac- 
tion vehicle. The unit consists of a stub axle joined 
to a vehicle wheel suspension, a wheel hub mounted 
idle on the axle and capable of being fitted angularly 
and integrally with a wheel of the vehicle, a first 
enclosing element fixed angularly and integrally to 
the hub, peripherally projecting from it in a radial 
direction, at least one permanent magnet supported 
peripherally by the first enclosing element so as to 
define therewith a rotor of an electric motor, and a 
stator of an electric motor joined integrally with the 
stub axle and composed of at least one coil connec- 
table to a source of electric power and of a second 
enclosing element coaxial with and facing the first 
and supporting peripherally said coil. 
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The present invention refers to a driving wheel 
unit suitable for an electric traction vehicle. 

For the propulsion of electric traction vehicles it 
is known to be advantageous to use, instead of a 
single motor attached by a mechanical transmis- 
sion to the driving wheels, several motors mounted 
directly on the driving wheels. From European pat- 
ent application number 0345123, for example, one 
technical solution is known in which all four wheels 
of a vehicle are each provided with a respective 
independent propulsion unit. Each unit is suspend- 
ed from two swinging suspension arms in an articu- 
lated quadrilateral arrangement, and has an output 
shaft; the respective wheel of the vehicle is fitted 
directly to the output shaft. 

The solution described in this European patent 
application is still not free from inconveniences: in 
particular, it requires the use of specially produced 
wheels and there are serious problems in ac- 
comodating and supporting the braking devices; 
finally it results in a relatively complex, heavy 
structure. 

An aim of the invention is to produce a driving 
wheel unit for propelling an electric traction vehicle 
which has a simple and light structure, on which 
the wheels normally on sale for vehicles with en- 
dothermic engines currently in circulation can be 
mounted, and which is compact. 

The abovementioned aim is achieved by the 
invention, which relates to a driving wheel unit 
suitable for an electric traction vehicle, of the type 
comprising a stub axle connected to a wheel sus- 
pension of the vehicle and a wheel hub mounted 
idle on the axle and capable of being fitted an- 
gularly and integrally with a vehicle wheel, charac- 
terised by the fact that it further comprises a first 
enclosing element fixed angularly and integrally to 
the hub and projecting peripherally from it in a 
radial direction, at least one permanent magnet 
supported by said first enclosing element in such a 
manner as to define therewith a rotor of an electric 
motor, and a stator of an electric motor joined 
integrally with the stub axle and comprising at least 
one coil connectable with a source of electric pow- 
er and a second enclosing element coaxial with 
and facing the first and supporting peripherally said 
coil. 

For a better understanding of the invention, a 
non-limitative description is now given of one em- 
bodiment thereof, with reference to the appended 
drawings, In which: 

figure 1 illustrates a vehicle suspension fitted 
with a driving wheel unit produced according to 
the invention: and 

figure 2 ilfustrates on an enlarged scale the 
driving wheel unit of figure 1 . 
With reference to figures 1 and 2, there is 
indicated as a whole by 1 a driving wheel unit 
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suitable for an electric traction vehicle otherwise 
known and not illustrated for simplicity, provided on 
board with a suitable electric power supply also of 
a known type and not illustrated for simplicity, for 

5 example batteries. The unit 1 comprises a stub 
axle 2 and a hub 3, both of a known type, on 
which, according to the invention, are fitted respec- 
tively a stator 4 and a rotor 5 of an electric motor 
6, of a generally known type. The stub axle 2 is 

70 joined in a known manner to a suspension 7 of the 
vehicle, which in the non-limitative example illus- 
trated is of the rigid axle type, and comprises an 
axle 8 which has stub axle 2 joined integrally to it, 
and a shock absorber 9 joined to the body 10 of 

75 the vehicle and to the axle 8. It is obvious that, 
according to a possible variant not illustrated, the 
wheel unit 1 can also be supported by an indepen- 
dent type wheel suspension, for example the 
"Mcpherson" type, by simply joining the stub axle 

20 2 In a known manner directly to the suspension 
upright, in turn joined to a typical shock absorber 9. 

The stub axle 2 supports the hub 3 idle in a 
known manner, for example by a roller bearing 11 
fastened axially against a shoulder 12 of stub axle 

25 2 by a nut 13. The hub 3 in turn supports, in a 
known manner, a wheel 14 of any known type 
commonly used on road vehicles. In particular, the 
wheel 14 is fixed by means of bolts 15 and a 
flange 16 to the hub 3, which is provided as part, 

30 and on the outside periphery, of a known brake 
drum 18. Integral with stub axle 2 Is mounted a 
brake support bracket 20, which is positioned fac- 
ing flange 16 of hub 3 and supports in a known 
manner respective known brake shoes 21 (only one 

35 of which is visible in figure 2) capable in use of 
entering into frictional contact with the drum 18 to 
brake the rotation of the wheel 14 with respect the 
stub axle 2, and a known hydraulic control device 
22 for the brake shoes 21. attachable In a known 

40 manner not illustrated for simplicity to the brake 
circuit of the vehicle. In the example, the bracket 
20 is connected to the axle 8 by means of bolts 23. 
If the suspension 7 is substituted by an indepen- 
dent type wheel suspension, the bracket 20 is then 

45 connected to the suspension upright or is integral 
thereto. 

According to the invention, the unit 1 further 
comprises a first enclosing element 25 of electric 
motor 6 fixed angularly and integrally to hub 3 

50 projecting peripherally from it in a radial direction, 
at least one permanent magnet 26 (In the example 
several permanent magnets 26 arranged In a ring) 
supported peripherally by enclosing element 25 
which, together with the magnet(s) 26. therefore 

55 defines the rotor 5, a second enclosing element 28 
positioned coaxlally with and facing element 25 and 
connected integrally with the stub axle 2. and at 
least one coil 29 of a known type (in the example 

2 
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* several coils 29 arranged in a ring) connectable in 
a known manner not illustrated for simplicity with 
the said electric power supply and supported integ- 
rally by element 28 which, together with the coil(s) 
29, thus defines the stator 4. 

Elements 25,28 are both cup-shaped, posi- 
tioned with the concavities facing each other, and 
each comprises a respective radially external front 
peripheral edge, indicated respectively by 31 and 
32. These edges 31.32 cooperate with each other 
without touching to define between elements 25,28 
which, in use are in relative rotation, a labyrinth 
seal to protect the motor 6. 

In particular element 25 comprises a semi- 
toroidal element 33 of pressed sheet metal joined 
integrally to wheel hub 3 on brake drum 1 8, and an 
annular element 34 supporting the magnets 26 and 
positioned inside the semi-toroidal element 33 par- 
tially projecting outside it in an axial direction with 
a portion 35 thereof of smaller diameter joined to a 
lateral wall 36 radially external to semi-torioidal 
element 33. One end of the lateral wall 36 is 
provided radially outwards with a rim 40 which, 
together with projecting part 35 of element 34. 
separated from the rest of element 34 by an an- 
nular channel 41, delimits the said edge 31 of 
semi-enclosure 25. which thus has an overall shape 
conjugate with that of edge 32, which in radial 
section is substantially Z-shaped and faces rim 40 
radially external thereto and to projecting portion 
35 of element 34, thus creating a sinuous labyrinth 
seal between elements 25,28. 

Enclosing element 28 is in radial section sub- 
stantially J-shaped in a position parallel with the 
wheel axle and, in the example. Is obtained as part 
of brake support bracket 20 on the external periph- 
ery thereof. The stator 4 and rotor 5 are dimen- 
sioned with maximum external diameters which en- 
able them to be housed entirely inside the wheel 
14. Consequently, in use, the unit 1 can be fitted 
with a standard wheel and perform all the functions 
of a normal driving wheel unit, including that of 
braking the wheel 14, in the example by means of 
a braking device with a known drum already in 
general use. When current is supplied to the coil(s) 
29. a rotating magnetic field is produced which acts 
on magnets 26 rotating the rotor 5 with respect to 
the stator 4. Motion is thus also transmitted to the 
hub 3 driving the wheel 14 without the need for 
mechanical transmission. 

From what has been described, the advantages 
of the invention are evident. An integrated driving 
wheel unit of compact dimensions and great sim- 
plicity is obtained. It can be produced largely with 
standard components and is also fitted with braking 
devices. In particular, the cost of such a unit can 
be very low, since the electric motor 6 Is integrated 
into the wheel unit simply by attaching to the 



periphery of otherwise standard parts, such as hub 
3 and brake support bracket 20. two semi-enclo- 
sures one of which supports the elements of the 
stator and the other those of the rotor. 

5 

Claims 

1. A driving wheel unit, suitable for an electric 
traction vehicle, of the type comprising a stub 

10 axle joined to a wheel suspension of the ve- 

hicle and a wheel hub mounted idle on the 
stub axle and capable of being fitted angularly 
and integrally with a vehicle wheel, charac- 
terised by the fact that it further comprises a 

75 first enclosing element fixed angularly and in- 

tegrally to the hub and peripherally projecting 
from it In a radial direction, at least one perma- 
nertt magnet supported peripherally by said 
first enclosing element in such a manner as to 

20 define thereby the rotor of an electric motor. 

and a stator of an electric motor connected 
Integrally with the stub axle and comprising at 
least one coil connectable with a source of 
electric power, and a second enclosing ele- 

25 ment coaxial with and facing the first and sup- 

porting peripherally said coil. 

2. A driving wheel unit according to claim 1, 
characterised by the fact that said first and 

30 second enclosing elements are both cup- 

shaped positioned with their concavities facing 
each other and each has a respective radially 
external front peripheral edge; said edges co- 
operate with each other to define, between 

35 said first and second enclosing elements, a 

labyrinth seal. 

3. A driving wheel unit according to claim 2, 
characterised by the fact that said first enclos- 

40 ing element comprises a semi-toroidal element 

of pressed sheet metal joined integrally to said 
wheel hub, on a brake drum thereof, and an 
annular element supporting said permanent 
magnet and positioned inside the semi-toroidal 

45 element, with a portion thereof of smaller diam- 

eter partially projection from it in an axial direc- 
tion, joined to a lateral wall radially external to 
the semi-toroidal element; one end of said 
lateral wall of the latter, provided with a rim. 

50 and said projecting portion of smaller diameter 

of said annular element, separated from the 
rest of the element by an annular channel, 
defining said peripheral front edge of the said 
enclosing element 

55 

4. A driving wheel unit according to claim 3, 
characterised by the fact that said second en- 
closing element is in radial section substan- 
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tially J-shaped in a position parallel with the 
wheel axle and is obtained as part, and on the 
external periphery, of a brake support bracket 
integral with the stub axle; said peripheral front 
edge of the second enclosing element being In 5 
radial section substantially Z-shaped and being 
positioned radially facing the exterior of said 
rim of the edge of the lateral wall of said semi- 
toroidal element and said projecting portion of 
smaller diameter of said annular element io 

5. A driving wheel unit suitable for an electric 
traction vehicle, of the type comprising a wheel 
hub, a brake drum, means of braking capable 
of cooperating with the brake drum, and an 75 
electric motor comprising in turn a stator and a 
rotor, characterised by the fact that said stator 
supports said braking means directly and by 
the fact that said hub is comprised of the rotor 
of the electric motor, said rotor being obtained 20 
as part of the brake drum and supporting re- 
spective permanent magnets of the electric 
motor, while the respective coils of the electric 
motor are supported by the stator. 
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